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ABSTRACT 
Eleven flows of the Jurassic Kirkpatrick Basalt Group were sampled 
from Brimstone Peak (75.82°s, 158.55°E) for paleomagnetic investigation. 
Magnetic propreties indicate that the primary magnetization is a TRN 
with very stable pseudo-single domain behavior. NRM directions do not 
appear to be strongly affected by the present geomagnetic field. After 
AF demagnetization, the flow mean poles clustered well with a-95 = 3.6o 
and k = 163. The VGP determined from these poles is located at 55.5os, 
21s.2ow. All magnetizations are upward, which indicates normal 
polarity. 
The Kirkpatrick Basalt Group, and the Ferrar Supergroup of which it 
is a member, outcrop in Victoria Land and along the central 
Transantarctic :Mountains. These rocks are geochemically associated with 
other Jurassic tholeiites in Dronning Maud Land. The VGP for Brims tone 
Peak is consistant with VGP's reported for the Ferrar Supergroup and the 
tholeiites from Dronning Maud Land. A new VGP for these Jurassic 
tholeiites, as calculated from six reliable poles, is 5j_3os, 142.0°w 
with a-95 = 3.6o and k = 163. 
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This investigation reports a new Virtual Geomagnetic Pole position 
(VGP) for the Kirkpatrick Basalt Group of the Jurassic Ferrar Supergroup 
from South Victoria Land, Antarctica. 
The Ferrar Supergroup outcrops in Victoria Land and along the 
Central Transantarctic Mountains. These rocks are associated with other 
Mesozoic tholeiites from Dronning Maud Land, Tasmania and Southern 
Africa, and are related to the Early Mesozoic Gondwanian Orogeny 
(Figure 1). 
Prior paleomagnetic investigations of the Ferrar Supergroup have 
been published by Turnbull (1959), Bull and Irving (1960), Bull et al. 
(1962), Briden and Oliver (1963), Beck et al. (1968), Beck (1972), 
Ostrander (1971), and Burmester and Sheriff (1980). Improvements in 
paleomagnetic technique have been used in this investigation that were 
not available for the earlier studies. 
The purpose of this investigation is twofold. First, it is to add 
to the body of paleomagnetic data for the Ferrar Supergroup and 
specifically the Kirkpatrick Basalt Group. Ostrander (1971) published 
two poles for the Kirkpatrick Basalt, one of which is of questionable 
validity (Elliot, 1981, pers. comm.). Second, it is to compare the 
results from Victoria Land with other results for the Ferrar Supergroup 


















FIGURE 1: This figure illustrates the generalized outcrop 
area of Jurassic tholeiites in Antarctica. The loca-
tions indicated are Brimstone Peak, BP; Pensicola Moun-
tains, PM; Whichway Nunataks, WN; Theron Mountains, TM; 
and Vestfjella, v. The orientation of the Ellsworth 
Mountains, EM, is also indicated. After Elliot (1975b). 
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GEOLOGICAL SETTING AND AGE 
The Kirkpatrick Basalt Group represents the extrusive phase of the 
Ferrar Supergroup (Kyle et al., 1981). The Kirkpatrick Basalts overlie 
the Late Paleozoic-Early Mesozoic Beacon Supergroup. The Beacon 
Supergroup consists of nearly flat-lying, non-marine sedimentary rocks 
of fluvial, glacial and volcanic origin (Elliot, 1975b). Sills and 
dikes of the Ferrar Dolerite Group intrude the basalt, Beacon Supergroup 
and underlying basement. 
Incremental 40Ar/39Ar age determinations for the Ferrar Supergroup 
indicate that it is about 179 ~ 7 m.y. old (Kyle et al., 1981). A 
Kirkpatrick basalt sample from Ambalada Peak, which is stratigraphically 
equivalent to the flows at Brimstone Peak, has a 40Ar/39Ar age of 
175.8 ~ 3.0 n.y., which is compatible with other Kirkpatrick Basalt 
Group ages (Kyle et al., 1981). These age determinations also fall 
within the range of ages for tholeiites from Dronning Maud Land (156-172 
m.y., (L0vlie, 1979)), from Tasmania (166-182 m.y. (Schmidt & McDougall, 
1976)) and South Africa (144-196 m.y. (Haughton, 1970)). 
The Ferrar Supergroup is considered to be situated in a site of 
back-arc spreading (Elliot, 1974; Kyle et al., 1981; Figure 2). 
Extensional tectonics, which occurred late in the Early Mesozoic 
Gondwanian Orogeny, are expressed by a thin crust (M~solov et al., 1981; 
Adams, 1972) and a volcano-tectonic rift zone (Elliot, 1974). The 
Ferrar Supergroup occurs along pre-existing zones of weakness, which 
resulted from Late Precambrian Beardmore and Early Paleozoic Ross 
Orogenys (Kyle et al., 1981). Ferrar Supergroup rocks are part of a 
major belt of Jurassic tholeiites, which include the Tasmanian 
Dolerites, Dronning Maud Land tholeiites and the Karroo tholeiites. 
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These tholeiites define two petrographic provinces based on isotopic 
compositions (Fleck et al., 1977; Faure et al., 1979). The two 
provinces also bear different spatial relationships to the compressive 
Pacific margin of the Early Mesozoic, the Tasmanian and Ferrar rocks 
being more proximal, whereas the Dronning Maud Land and Karroo 
tholeiites were emplaced at a greater distance (Figure 3). The 
volcano-tectonic rifts were, in some cases, sites of continental 
separation, although this does not apply to the Ferrar Supergroup. The 
microplates of West Antarctica were rearranged, with respect to East 
Antarctica, along this structural feature (Scharon et al., 1969; Cox, 
1968; Kyle et al., 1981). 
The Kirkpatrick Basalt Group is known in three areas. Elliot 
(1970) describes a stratigraphic sequence of over 600 m in the Central 
Transantarctic Mountains. A 380 m sequence of flows is reported by Kyle 
(1979) at Brimstone Peak in South Victoria Land. The thickest sequence, 
which contains 1380 m of basalt, is reported by Gair (1967) in North 
Victoria Land. The basalt flows may show pillow structures, flow 
banding, columnar structures, and chilled basal margins; and are usually 
vesicular and amygdaloidal (Kyle, 1981, pers. comm.; Mcintosh, 1981, 
pers. comm.; Skinner and Ricker, 1968). Upper surfaces are weathered 
and incized with former stream channels, which show considerable relief 
(Plate 1). Lensoidal sedimentary layers of tuffacous mudstone or 
calcareous debris are found between some flows. These layers often 
contain silicified wood, poorly preserved brachiopods and silicified 
ostracods (Skinner and Ricker, 1968). 
In thin section the basalts contain labradorite, augite, 
pidgeonite, opaque oxides, and varying amounts of glass and quenched 
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cryptocrystalline material (Elliot, 1970; Skinner and Ricker, 1968). 
Zeolite assemblages indicate that there may have been at least 1400 m of 
overlying material removed by Tertiary erosion (Elliot, 1970; Skinner 
and Ricker, 1968). Kyle (1979) discusses the geochemical uniqueness of 
the Ferrar Supergroup compared to other tholeiites; and notes their high 
87sr/86sr ratios, and high levels of uranium, thorium, potassium, and 
light rare earth elements. 
Plate 1: Flows exposed at Brimstone Peak showing weathered tops and a 
large erosion channel. (Photo by P.R. Kyle) 
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FIGURE_ 2: A hypothetical cross section from Marie Byrd 
Land (MBL1 through the Byrd Subglacial Basin {BSB) to the 
Transantarctic Mountains (TM) , which may have existed 
during the Jurassic. After Elliot {1975a) • 






FIGURE 3: A possible Early Mesozoic reconstrQction of the 
Pacific margin of Gondwanaland. The Ellsworth Mountains 
(E), Antarctic Peninsula (AP), Thurston Island (T), and 
Pensicola Mountains are indica~ed in their pre-drift po-
sitions. Heavy lines represent the Gondwanide and And-
ean Orogenies. The shaded area represents the region of 
Jurassic tholeiitic activity associated with the late 
stages of the Gondwanian Orogeny. After.Cox (1978) and 
Elliot (197 Sbl. 
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SAMPLING LOCATION 
Brimstone Peak is located on the western margin of the 
Transantarctic Mountains in South Victoria Land. Its geographical 
coordinates are 75.82° south latitude and 158.550 east longitude. 
Brimstone Peak is situated approximately 60 km southwest of Mount Joyce 
in the Prince Albert Range and is one of the western most exposures 
found in the area between the David and Mawson Glaciers before reaching 
the Polar Plateau (Figure 4). 
Twenty flows of the Kirkpatrick Basalt Group are exposed at 
Brimstone Peak (Figure 5). These flows have a stratigraphic thickness 
of approximately 380 m and are capped by a sill of the Ferrar Dolerite. 
The base of the lowest flow is not exposed due to ice cover. Individual 
flows range in thickness from less than 5 m to greater than 70 m (Kyle, 
197 9) • 
Oriented samples for paleomagnetic study were collectd from eleven 
flows. The four sampling localities were on the eastern and southern 
flanks of Brimstone Peak (Plate 2). Samples from flows one through six 
were collected from the first three sites. Due to their 
inaccessibility, flows seven through ten were not sampled, however, 
these flows were traced to where flows eleven through sixteen could be 
sampled. In addition to flows seven through ten, flow thirteen and 
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FIGURE 4: Geologicarmap of the region between the Mackay 








Figure 5: Stratigraphic section 
at Brimstone Peak. After 
Kyle (1979} • 
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Plate 2: Oblique air photo of Brimstone Peak. View is looking toward 
the west and the Polar Plateau. 
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ANALYTICAL TECHNIQUE AND SOURCES OF ERROR 
Eleven basalt flows were block-sampled during the 1978-79 field 
season by William Mcintosh. The 29 samples were oriented in the field 
by either sun compass or magnetic compass and were marked with level 
lines and an azimuth. In his lab, the samples were reoriented to 
horizontal and drilled vertically. These cores were labelled to 
indicate the vertical direction and the azimuth, then sectioned to yield 
25 x 23 mm specimen cores (Plate 3). A total of 95 specimen cores were 
prepared for paleomagnetic analysis with 2 to 14 specimens representinG 
each flow. The paleomagnetic samples were prepared at the University of 
Colorado, Boulder. 
A pilot suite of eleven cores was selected for preliminary 
paleomagnetic analysis. Each core represents a separate flow with the 
pilot suite consisting of 12% of the available speci~ens. The Nfil1 
directions were measured by a Schonstedt SSM-lA spinner magnetometer 
(Plate 4). The specimens were then demagnetized in a Schonstedt GSD-1 
AF demagnetizer and remeasured at 100 to 600 oe. The treatment stage 
yielding the optimum cleaning index (Briden, 1972) in comparison with 
the demagnetization spectra was used as a 6Uide for the cleaning of the 
remaining specimens. Nfil1 directions for all of the remaining specimens 
were measured. The remaining specimens of each flow were then measured 
at, and 100 oe above and below, the optimum treatment stage indicatd by 
that flow's pilot specimen. The final paleomagnetic directions were 
determined from the treatment stage that produced the highest value of 
Fisher's precision parameter, k (Fisher, 1953), consistent with 
paleomagnetic stability. Bulk magnetic stability was measured by a 
Soiltest MS-3 magnetic susceptibility bridge in conjunction with a 
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Tectronix Type 545 oscilloscope which permits visual balance of the 
bridge circuit prior to insertion of samples. 
A reconnaissance of thin sections was made to determine opaque 
grain size distributions using a Zeiss petrologic microscope. Magnetic 
minerals were studied from polished specimens under a Reichert 
reflectin~ light microscope. 
All analytical studies and reduction of data were performed at The 
Ohio State University. 
Any major dispersion between sample directions for a given flow 
arise from the orientation process, both in the field and in the lab. 
William Mcintosh (1980, pers. comm.) reports that the azimuth direction 
may vary by .±. 50 for sun compass oriented samples and .±. 100 for 
magnetically oriented samples. A.±. 50 variation in azimuth direction 
may also result from the orientation of the sample in the sample holder. 
Variations resulting from magnetometer fluctuations are minor. 
Intensities have a 0.52% standard deviation in magnitude and the 
directions have an angular standard deviation of 0.35°. Operator error 
in the reading of the magnetometer is 2% of scale or less. 
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Plate 3: Paleomagnetic specimen 
Plate 4a: Schonstedt SSM-lA Spinner Magnetometer 
Plate 4b: Schonstedt GDS-1 Specimen Demagnetizer 
Plate 4c: Soiltest MS-3 Susceptibility Bridge 
and Tectronix Type 545 Oscilloscope 
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DETERMINATION OF THE SITE GEOMAGNETIC FIELD FOR 1979 
The magnetic inclination and declination at Brimstone Peak for 1979 
have been estimated to range from 81.50 up, 161.90E to 83.20 up, 
155.3°E. Magnetic maps of Antarctica for 1975 (Tazima and Haruyama, 
1979) were used to determine the magnetic inclinations and declination 
for 1979 (Table 1). Using the method described by McElhinny (1973), 
geomagnetic pole positions for 1979 were calculated for these sites. 
The best fit Geomagnetic South Pole (GSP) for 1979 was determined to be 
at 59.6°5, 148.5°E with a 1.so cone of confidence (a-95) and a Fisherian 
precision parameter, k, of 1122 (Fisher, 1953). 
The magnetic inclination and declination at Brimstone Peak for 1979 
was determined by two methods (Table 2). The first method used secular 
variation rates (SV) to extrapolate the 1975 inclinations and 
declinations to 1979. The second method used spherical trigonometry 
(ST) as described by Beck (1976), to determine the inclination and 
declination from the 1979 GSP. The angular difference between the 
resulting magnetic directions is 1.9°. The angular difference between 
the geomagnetic poles calculated from these directions is 3.7o, which is 
less than 20% of the angular distance from Brimstone Peak to the GSP 
calculated for 1979 from the nine observatories. Tazima and Haruyama 
(1979) note that transient variations may be remarkable in polar regions 
and declination and inclination measurements may be disturbed by local 
magnetic anomalies (Cullington, 1968). 
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Table 1: This table contains the geographical coordinates. magnetic 
inclinations and declinations for 1975 9 magnetic inclina-
tions extrapolated for 1979 from secular variation data. and 
the calculated Geomagnetic South Pole positions (GSP) for 
nine magnetic observatories in Antarctica. 
Site 1975 1979 (;SP 1979 
Lat• Lon• Inc• Dec• Inc• Dec• Lat• Lon• 
-70.77 11.82 -63.30 -27.59 -63.08 -27.52 -60.53 U9.81 
-69.00 39.58 -65.42 -46.55 -65.12 -46.49 -58.46 149.05 
-67.67 45.85 -65.83 -50.36 -65.51 -50.46 -57.85 US.Cl 
..:.57 .60 62.88 -68.88 -62.59 -68.22 -62.65 -56.26 U9.52 
-66.55 93.02 -76.75 -86.64 -76.53 -84.25 -57. fi3 146.43 
-66.25 110.58 -82.06 -94.00 -81.89 -95.10 -60.51 144.26 
-71.85 116.78 -82.10 1.4' .u -81.90 147.66 -63. 07 U7.91 
-75.52 -26.62 -64.24 -1.55 -64.04 -1.43 -60.24 151.37 
-70.32 -2.33 -62.39 -18.06 -62.22 -17.99 -fil.71 .149.47 
Table 2: This table contains the inclinations and declinations calcu-
lated for 1979 at Brimstone Peak as determined by the secular 
variation method (SV) and the spherical trigonometry method 
from the GSP for 1979 (ST/GSP). 
Angular Goemagnetic pole Angular 
Method Inc• Dec• Diff. Lat• Lon• Iliff. 
sv -83.22 155.33 -63.D9 146.23 
ST/GSP 
1.9 3.7 
-81.52 161.90 -59.60 148.47 
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MAGNETIC PROPERTIES AND MAGNETIC MINERALOGY 
A study of the AF demagnetization spectra for the pilot suite 
reveals two general demagnetization patters (Figure 6). The first 
approaches a linear relationship between normalized intensities (J/J0 ) 
and the peak AF field. These normalized intensities retain a high 
proportion of their initial moments with J/J0 averaging 0.660 at 300 oe 
and 0.388 at 600 oe. This is typical of basalts containing magnetite 
that is broken up into very small grains by exsolution (Strangway, 
1970). The second demagnetization pattern shows a more rapid decrease 
in normalized intensity up to 300 oe, where J/J0 averages 0.265, after 
which there is a leveling toward 600 oe, where J/J 0 averages 0.089. 
This is more typical of magnetite grains with larger dimensions 
(Strangway, 1970). The demagnetization spectra indicate that at least 
two oxidation state assemblages exist for this sequence of rocks, which, 
according to Haggerty (1976), may be expected for basalt flows. 
Flow average intensities range from 0.79 to 9.36 x 10-3 gauss and 
flow average bulk susceptibilities range from 1.5 to 6.6 x 10-4 gauss 
oe-1 (Figure 7). Both intensities and susceptibilities agree with the 
log-normal distribution (Figure 8), as predicted by Irving et al. 
(1966). Qn values, which relate natural remnant magnetization to 
susceptibility and field strength (Koenigsberger, 1938), range from 2.3 
to 66.5 for a magnetic field strength of 0.67 oe at the sampling site 
(Tazima and Haruyama, 1979). It may be assumed that thermoremnant 
magnetization (TRH) is the primary component of the NRM with isothermal 
remnant magnetization (IRM) and secondary chemical remnant magnetization 
(CRH) contributing only a very minor proportion (Irving, 1964). It then 
follows that Qt, which relates TRN to susceptibility and field strength 
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(Koenigsberger, 1938), would be slightly less than Qn· According to 
Stacey (1967) this relationship would indicate that the TRM is primarily 
the result of pseudo-single domain behavior. All flow directions ranged 
from paleomagnetically stable to extremely stable as described by 
Tarling and Symons (1967) and Giddings and McElhinny (1976). 
Thin sections and polished sections were studied to determine 
relative grain size and magnetic mineralogy. Tight control is not 
possible for the thin section analysis because the stratigraphic 
position of the paleomagnetic samples cannot be correlated to the known 
positions of the thin sections (Kyle, 1981, pers. comm.) and petrologic 
prope~ties may vary considerably within a single flow (Ade-Hall et al., 
1968; Haggerty, 1976). 
Mean grain sizes ranged from 12.9 to 32.8 microns with the 
distributions being strongly skewed toward the finer sizes (Figure 9). 
Seven of the ten flows studied contained dark glass which may contain 
considerable amounts of very fine magnetite. Five of the flows 
contained platy or needle-like grains and three flows contained skeletal 
grains. Small amounts of hematite were found in two flows, which may 
result from weathering of the basalt and suggests the presence of a 
minor component of CRM. 
The study of the polished sections was inconclusive. Four polished 
sections were studied under 200X magnification with William Mcintosh who 
tentatively determined that the grains were relatively fresh magnetite. 
Two additional sections were later studied under 900X magnification with 
no new conclusions with the exception that large scale exsolution 
lamelli were found in a 60 micron grain from flow six. 
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Figure 6: Demagnet-
ization Spectra for 
Pilot Suite cores 
indicating the resi-
dual normalized in-
tensity (J/J0 ) after 
treatment in succes-
sively higher fields. 
Figure 7: Stratigraphic 
variation of NRM intensity 
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FlGURE. 8: Log-normal distributions of NRM intensity and 
susceptibility. The bell curves represent the distrib-
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,IGURE 9: Grain size distributions for opaque minerals. 




Mean NRM intensities for the flows ranged between 9.4 x io-3 and 
7. 9 x io-4 gauss. NR.M directions clustered well with ten of the eleven 
flows having a-95's less than 10°. These directions generally show a 
greater angular divergence from the present field (D = 155-1620; I 
81-830up) (Figure 10). 
polarity. 
All directions are up indicating normal 
/ 
Following AF demagnetization, five paleomagnetic directions were 
rejected frora four flow results. The directions were rejected if they 
showed a divergence from the mean that was greater than 10°. Only one 
of these directions was removed from the data chosen for the final 
results. These directions may have resulted from misorientation or 
misreading by the operator. 
All optimum cleaning treatments ranged between 300 and 500 oe peak 
fields. The directions determined from the optimum cleaning treatments 
were less than 10° from the NRM directiosn for ten of the eleven flows 
and less than 50 for four flows. All a-95's were less than 40 for 
cleaned directions. Paleomagnetic results are listed in Table 3. There 
have been no structural corrections applied to this data since the flows 
were horizontal at the sampling locality (Kyle, 1981, pers. conun.). 
VGP's calculated from mean flow declinations and inclinations 
cluster well with an a-95 of 3.6°. South pole longitudes ranged from 
191 to 2340 east and latitudes ranged from 41 to 71° south (Figure 11). 
The mean VGP lies at 218°E, 55°s. The VGP's are statistically 
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FIGURE 10: Stratigraphic variation of declination and 
inclination as compared to the inclination and dec-
lination calculated for the sampling location for 
1979. Solid lines indicate NRM directions and dashed 
lines indicate cleaned directions. 
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Table 3: This table presents the NRM and cleaned results for the 
flows at Brimstone Peak. The parameters are H. the 
strer&gth of the peak AF cleaning field in OE; N. the 
number of specimens; R, sum of unit vectors; J is the 
magnitude of the remanent magnetization, J/J0 is the 
intensity normalized to the NRM; k0 is Fishers preci-
sion parameter; a-95 is the semiangle of the cone of 
95% confidence; and -dp and dm are the axes of the el-
lipse of 95% confidence. 
Flow A N R .. .. , ... Dec Inc ..... Ploft • ... 
-
din 
•10-ao.... .. . .. .. .. 
l NRM 8 7.981 5.71 1.000 263.l 85.5 72.4 189.3 367 2.9 2.6 5.7 
400 8 7.987 3.08 o.544 256.3 84.6 70.3 191.2 552 2.4 4.6 •• 7 
2 RRM 7 6.904 0.79 1.000 320.4 74.3 
"·' 
274.5 63 ?. 7 12.6 13.9 
400 7 6.988 0.45 o.568 275.7 82.8 71.0 207.5 515 2.1 5.0 5.2 
3 HRH 6 5.972 1.79 1.000 287:3 73.4 60.5 241.1 178 s.o 1.1 9.0 
500 6 5.986 0.17 0.099 257.0 71.7 51.2 217.4 362 3.5 5.5 ,.2 
' 
HRH 16 15.322 3.02 1.000 222.1 U.7 34.2 193.l 22 1.0 10.1 12.7 
500 16 15.977 0.60 0.327 243.l '6.2 40.1 209.7 6S6 1.4 1.9 2.4 
5 •RM 18 17.899 8.41 1.000 261.3 71.l 51.2 221.5 169 2.7 4.0 4.7 
400 18 17.HO 5.00 0.447 260.5 73.4 54.3 218.4 122 3.1 s.o 5.6 
6 •RM 13 12.700 1.94 1.000 297.l 76.9 
"·' 
243.3 40 
'·' 11.1 12.3 300 13 12.973 0.83 0.'51 258.3 74.6 55., 215.3 '40 2.0 3.J 3 .... 6 
11 HRH 7 6.970 3.36 1.000 294.4 77.1 '7.5 240.0 1'7 4.3 1.5 1.1 
400 7 6.995 0.80 0.249 271.5 74.2 57.9 226.3 1121 1.1 3.0 3.3 
12 HRH 1 6.969 1.04 1.000 278.0 68.0 50.9 238.9 196 t.J ,.1 7.3 
300 6 5.987 0.57 o.519 2'5.5 73.0 54.8 223.0 386 3.4 ··~ 5.2 14 llRM 5 4.926 1.24 1.000 269.2 '8.5 55.9 256.0 54 10.5 lt.t 17.7 
500 5 4.996 o.o 0.396 278.5 72.8 57.5 234.2 931 2.5 4.0 4.5 
15 HRH 
' 
5.983 9.36 1.000 271.8 67.2 48.3 233.9 293 3.9 5.4 6.5 
300 6 5.999 5.30 0.556 267.7 67.3 47.5 230.2 4830 1.0 1.3 1.6 
16 llRM 2 1.999 1.34 1.000 262.6 69.2 48.8 224.3 ,..., 2.6 J.7 
'·' 40_0 2 2.000 0.95 0.709 261.4 69.7 49.3 222.9 ++++ l.t 2.1 2.4 
All NRM 11 10.853 3.31 1.000 272.2 73.8 58.2 230.4 68 5.6 9.0 10.0 
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FIGURE 11: This figure shows the flow VGP's from cleaned 
directions, indicated by • , and the mean VGP calculated 
from them, which is indicated by the ellipse of 95% con-
fidence. *'65,represents the sampling location and is the Geomagnetic South Pole calculated for 1979. 
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COMPARISON WITH OTHER JURASSIC VGP'S FOR ANTARCTICA 
The Virtual Geomagnetic Pole (VGP) determined for the Kirkpatrick 
Basalt at Brimstone Peak shows a good correlation with other Jurassic 
VGP's for Antarctica (Table 4). The VGP for Brimstone Peak is compared 
with VGP's for the Ferrar Supergroup and other Jurassic VGP's (Figure 
12). The poles for the Ferrar Supergroup include two poles for the 
Kirkpatrick Basalt Group (Ostrander, 1971), four poles for the Ferrar 
Dolerite Group (Turnbull, 1959; Bull et al., 1962; Briden and Oliver, 
1963; Ostrander, 1971), and three poles for the Forrestal Gabbro Group 
(Beck et al., 1968; Beck, 1972; Burmester and Sheriff, 1980). Other 
Jurassic VGP's include two poles for the tholeiites from Dronning Maud 
Land (Blundell and Stephenson, 1959; L~vlie, 1979) and two poles for the 
?Late Jurassic lavas and dikes from the Antarctic Peninsula (Watts, 
1981, in press). Several pole positions from Dronning Maud Land and 
Marie Byrd Land have not been included because the statistics render 
them irrelevent (Blundell, 1962; Blundell, 1968). It should be noted 
that the VGP's reported by Turnbull (1959) are NRM directions and may 
reflect some component of secondary magnetization. 
Four of the nine VGP's reported for the Ferrar Supergroup lay 
within the ellipse of 95% confidence (Irving, 1956) determined for 
Brimstone Peak. The VGP reported for the Kirkpatrick Basalt flows at 
Storm Peak (Ostrander, 1971) have a 14.4° angular divergence (Beck, 
1976) from the VGP for Brimstone Peak and an 11.3° angular divergence 
from the VGP for Brimstone Peak. Elliot (1981, pers. comm.) indicates 
that there is no apparent structural reason for the difference between 
the VGP's for Mount Falla and Storm Peak, and attributes the discrepancy 
to misorientation of the samples from Storm Peak. Elliot, therefore, 
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recommends the rejection of that VGP. An angular divergence of 100 
exists between the VGP for Wright and Victoria Valleys (Bull et al., 
1962) and the VGP for Brimstone Peak. However, the respective ellipses 
of 95% confidence overlap by 1° and there is only a 20 difference in 
paleolongitudes. 
The greatest discrepancy exists between the VGP's reported for the 
Forrestal Gabbro Group (Beck et al., 1968; Beck, 1972; Burmester and 
Sheriff, 1980) and the VGP for Brimstone Peak. One of these poles 
(Burmester and Sheriff, 1980) falls within the ellipse of confidence for 
Brimstone Peak. The others, however, are longitudinally 230 to the east 
and have a mean angular divergence from the pole for Brimstone Peak of 
lso. These very different poles result from the use of structural 
corrections by Beck (1972) and Beck et al. (1968). Burmester and 
Sheriff (1980) rejected the need for structural corrections on the basis 
of recent field observations by Ford et al. (1979), hence their pole is 
more consistent with other poles reported for the Ferrar Supergroup. 
The Pensicola Mountains are considered to be associated with the 
microplates of West Antarctica (Barker et al., 1977; de Wit, 1977; Cox, 
1978; see Figure 3). The Pensicola liountains have affinities to the 
Elsworth Mountains (Schopf, 1969; Stur.1p, 1976), which, Watts and Bramall 
(1980) report, have rotated 90° with respect to East Antarctica. If the 
pole reported by Burmester and Sheriff (1980) is accepted, then the 
implication is that the Pensicola Microplate has not rotated with 
respect to East Antarctica in Post-Jurassic time, as resolvable by 
current paleooagnetic data. At the present time these relationships are 
not well understood (Barker et al., 1977; Watts, 1981, in press), 
however, there is an increasing amount of data that supports the 
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roicroplate nature of West Antarctica (Watts and Bramall, 1981; Watts, 
1981, in press). 
The VGP for Brimstone Peak shows a relatively good correlation to 
the VGP's for other Jurassic basaltic rocks from Antarctica. One of the 
two VGP's reported for the tholeiites from Dronning Maud Land falls 
within the ellipse of 95% confidence (Blundell and Stephenson, 1959) and 
the other VGP (L~vlie, 1979) has an ellipse that overlaps the ellipse 
for Brimstone Peak by 3.8o. Two VGP's are reported for ?Jurassic lavas 
and dikes from the Antarctic Peninsula (Watts, 1981, in press). The 
significance of these poles is questionable due to age uncertainties and 
possible remagnetization during the Cenozoic Andean thermal event. 
A VGP for the Jurassic tholeiites from Antarctica is calculated 
from six reliable pole positions to be 53.30S, 142.0°w; with the Fisher 
statistics of k = 198, a95 = 4.8°, dp = 4.6o and dm = 6.7o. This VGP 
excludes pole positions based on NRM directions, questionable ages and 
questionable tectonic history (i.e., excludes references from Table 4: 
1, 2, 3, 8 (Storm Peak only), 9 and 10). A VGP that includes NRM 
directions and the most recent pole position for the Forrestal Gabbro 
(Burmester and Sheriff, 1980) plots at 54.8°S, 140.B 0 w, which is 
statistically indistinguishable from the first pole. 
The Ferrar Supergroup contains rocks of both normal and reversed 
polarity (Figure 13). Radiometric ages place these rocks in the Graham 
Interval of normal polarity (McElhinny and Burek, 1971). All results 
reported for the Kirkpatrick Basalt Group and the Ferrar Dolerite Group 
indicate normal polarity. Directions reported for the Forrestal Gabbro 
Group and the tholeiites from Dronning Maud Land indicate both normal 
and reversed polarity, which indicates that their cooling history must 
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have overlapped either the Cotswold or Mateke Reversed Zones. This also 
implies that their respective times of intrusion may have been grouped 
more closely than their radiometric ages would indicate. 
The proximity of the age reported for the basalt at Ambalada Peak 
(Kyle et al., 1981) to the Cotswold Zone indicates that reversed zones 
may be present in the flows that were not sampled. These reversed zones 
do not appear in a continuous section from Gorgon Peak, which is 
stratigraphically equivalent to Brimstone Peak (Cherry and Noltimier, in 
preparation). 
Table 4: Jurassic Virtual Geomagnetic Poles for Antarctica. This 
table lists the VGP's for the Ferrar Supergroup and 
other Jurassic igneous rocks from Antarctica. Headings 
are the same as for Table 3 with the exception that N is 
the number of sites reported and Pol refers to the polar-
ity of the results. All VGP longitudes are west with 
the exception of the basaltic lava from King George 
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Island, which is east. References are as follows: I. Beck 
(1972); 2, Beck et al. (1968); 3, Blundell & Stephenson 
(1959); 4, Bride0-&-0liver (1963); 5, Bull et al. (1962); 
6, Burmester & Sheriff (1980); ·7, LSfvlie (1979); 8, Ostran-
der (1971); 9, Turnbull (1959); and 10, Watts (1981> in 
press). 
X.Ocation Inc• •Dec• Plat Plon Pol • k a-ts• dp• a• (ref.) •s •w 
~irk~atrick Basalt Groue 
Brimstone Peak -73.7 263.2 55.5 142.2 • 11 15£ 3.7 6.0 '·' (this report) 
Storm Peak (8) -H.2 252.7 44.l 128.5 • 12 '·' 
Mount Falla (8) -71.7 224.7 53.8 137.4 II 14 4.C 
Ferrar Dolerite Grou~ 
Victoria anc! -68 250 45 140 • 
'' 




-72.0 224.5 54.2 139.8 R 7 5.4 
Perrar Giacier -75 283 58 142 II 5 52 2.7 .... 5.1 
(9) 
Beardmore -75 244. 59 139 II • 18 11 18 20 Glacier (4) 
Forrestal Gabbro Groue 
Duffek Massif -63.0 61.5 n.s 164.0 R•R u 15 3.0 
(2) 
Porrestal Range -69.0 54.0 56.5 168.0 B•R 91 12 4.5 6.5 7.5 
' Duffek Massif (1) 
Forrestal Range 60 137 ••R 10.s ll.3 
' Duffek Massif (6) 
Dronning Maul! Land Tholeiites 
Vestf jella (7) -58.9 31.6 52.8 153.2 ll•R 25 
" 
4.J ••• '·" 
!'heron Mts. and -'76 255 54 136 ll•R , Jt 12 17 · 17 
Whichway Nunatak• (3) 
Antarctic Peninsula 
lting George Ia. -59.0 29.l 56 172 E I 372 3.5 
,_, 5.2 
Basaltic Dike (10) 





0 + + + + 0 
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FIGIIRE 12 A: This figure indicates the VGP's for the Ferrar· 
Supergroup. Kirkpatrick Basalt Group poles are indicated 
by -9-, Ferrar Dolerite Group poles are indicated by * , and 
Forrestal Gabbro Group poles are indicated by ~. The pole 
for Brimstone Peak is indicateg by * and it's ellipse of 
95% confidence. o represents the site at Brimstone Peak 
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FIGURE 12 B: This figure shows the VGP's for Brimstone 
Peak, the tholeiites from Dronning Maud Land, as in-
dicated by a , and the Antarctic Peninsula, as indic-
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FIGURE 13: This figure indicates the relationships between 
Mesozoic paleornagnetic stratigraphy and the age spectra 
for the tholeiites from Drenning Maud Land and the Ferrar 
Supergroup. After McElhinny and Burek (1972). 
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CONCLUSIONS 
The following results summarize the results of this investigation: 
1. Koenigsberger ratios, AF demagnetization spectra analysis of 
Fisherian statistics indicates very stable thermoremnant magnetization 
and pseudo-single domain behavior. 
2. NRM directions do not appear to be strongly affected by the 
present magnetic field. 
3. All polarities indicate normal magnetization. 
4. Cleaned paleomagnetic directions cluster well wit'h a-95 = 
3.6oand k = 163. The VGP determined for these flows lies at 55.5°S, 
218.2°E. 
5. The VGP for Brimstone Peak correlates well with other reliable 
VGP's for the Ferrar Supergroup and the tholeiites from Dronning Maud 
Land. 
6. A new Jurassic VGP for Antarctica was determined from reliable 
data to be 53.3os, 142.0°E with a-95 = 3.6o and k = 163. 
34 
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BRIDEN STABILITY INDICES 
87 
SAMPLE ~388 SAMPLE 398-488 SAMPLE 488-H8 
B91-681D 8.63 B91-681D 8.811 B91-681D 8.87 B91-681E 8.69 B91-681E 8.811 B01-681E 8.85 B01-681G 8.68 B01-681G 8.84 801-681G 0.85 B81-601H 8.74 B01-681H 0.811 881-681H 8.85 B01-682D 8.63 B01-602D 0.76 B01-682D 0.80 B01-602E 8.63 801-602E 8.76 B01-682E 8.79 801-682G 8.63 881-682G 8.76 B01-602G 8.80 B01-602H 0.71 B01-602H 0.77 B01-602H 0.98 
MEA.lf 8.68 8.88 8.85 
SAMPLE NRM-388 SAMPLE 380-488 SAMPLE 488-tl88 
B02-683A 8.72 B02-683A 8.77 B02-683A 8.77 
882-6038 0.96 802-6038 8.65 882-6038 0.69 
B02-603C 8.69 B02-603C 0.71 B02-603C 0.62 
B82-604D 0.78 802-684D 0.76 B01-604D 0.50 
B02-604C 0.83 B02-604E 8.78 B02-604E 0.62 
B02-604G 0.75 802-604G 0.73 B02-604G 0.62 
B02-604H 0.81 B02-604H 0.72 B02-604H 0.64 
MEA.lf 0.78 0.72 8.63 
SAMPLE NRPl-388 SAMPLE 388-488 SAMPLE 480-508 
B03-68CSA 8.28 B03-605A 0.62 B08-681SA 8.62 
803-60158 8.27' 803-6058 8.32 803-6058 0.78 
B03-606D 8.38 B03-606D 0.77 B03-606D 0.43 
803-606E 0.51 B03-606E 0.3tJ B03-606E 0.86 
B03-606G 0.13 B03-606G 0.58 B83-606G 0.75 
B03-606H 0. 13 B03-606H 0.58 B03-606H 0.75 
MEA.lf 8.28 0.51 0.70 
SAMPLE NRPl-308 SAMPLE 380-408 SAMPLE 400-508 
B04-701D 0.32 B04-701D 0.67 B04-701D 0.70 
B04-701E 0.34 B04-701E 0.68 B84-701E 0.70 
B04-701G 0.36 B04-701G 0.73 B04-701G 0.67 
B84-702D 0.41 B04-782D 0.78 804-702D 0.71 
B04-702E 0.44 B04-702E 0.71 B04-702E 0.71 
B04-702G 8.42 B04-702G 8.70 B04-782G 8.70 
804-702H 0.41 B04-702H 8.72 804-702H 8.74 
804-703D 8.08 B04-703D 8.96 B04-703D 8.82 
B04-703E 0.71 B04-703E 8.96 B04-703E 8.82 
B04-783F 0.83 B04-703F 8.88 B84-703F 0.89 
804-703G 0.86 B84-783G 0.88 B04-703G 8.90 
B04-703H 0.92 B04-703H 8.89 B04-703H 0.87 
B04-704D 8.37 B84-704D 0.92 B04-704D 0.81 
B04-704E 8.38 B04-704E 8.77 B84-784E 8.82 
B04-704G 0.43 B04-704G 0.80 B04-704G 0.83 
B04-704H 0.42 B04-704H 0.63 B04-704H 1.08 
MEAi' 0.48 0.79 8.79 
88 
SAMPLE lfml-399 SAMPLE 369-498 SAMPLE 488-Cl88 
885-785D 8.14 B0G-705D 8.46 B05-78CSD 9.64 
B05-705E 8.15 B85-785E 8.47 B85-785E 0.63 
B08-705G e. 15 B05-795G 8.58 Be5-708G 0.59 
B05-706D 9.12 B0G-796D 8.H B85-786D 0.73 
B05-706G 8.13 B05-706G 0.58 B05-706G 0.70 
B85-881A 9.64 B03-881A 0.76 B05-881A 0.79 
B05-881B 0.47 B05-881B 0.88 B05-801B 0.79 
B05-882D 0.83 B85-802D 0.84 B05-802D 0.88 
B01J-802E 0.83 B05-802E 0.79 B03-802E 0.80 
B95-802G 0.99 B0G-802G 0.84 B85-802G 0.83 
B85-802H 0.87 B05-882H 0.86 D95-882H 9.83 
B05-803A 0.98 B05-883A 0.97 B85-803A 8.91 
B05-803B 0.97 B05-803B 0.97 B05-893B 0.92 
B85-803C 0.96 B05-883C 0.99 B05-883C 0.92 
B85-894D 9.39 B05-884D 9.67 B05-884D 0.69 
B05-884E 0.39 B05-884E 0.66 B05-884E 0.70 
B05-804G 0.38 B05-804G 0.66 B05-884G 0.78 
B05-884H 9.38 B05-804H 8.66 B05-884H 0.78 
MEA1' 0.54 0.72 8.76 
SAMPLE Nmf-388 SAMPLE 3e8-408 SAMPLE 488-50e 
B06-888A 9.28 B06-885A 9.73 B06-885A 8.69 B86-885B 9.35 B06-885B 0.56 B86-885B 9.88 
B06-885C 8.26 B06-885C 0.78 806-885C 0.75 
B96-806D 8.48 B86-806D 0.79 B86-886D 0.78 
B06-806E 0.46 B06-806E 0.79 B86-886E 0.76 
B06-806G 0.45 B06-886G 0.65 B06-806G 0.88 
B06-806H 0.43 806-806H 0.76 B06-886H 0.77 
B06-807A 0.42 B06-887A 0.77 B06-807A 0.79 806-807B 9.49 B06-887B 0.77 B06-807B 0.76 
B06-807C 0.57 B06-807C 0.79 B06-807C 0.76 
B06-808A 0.71 B06-888A 0.74 B06-808A 0.78 
B06-888B 0.46 B06-808B 0.75 B06-808B 0.75 
B06-808C 0.51 B06-808C 0.74 B06-808C 0.76 
MEA1' 0.45 0.73 0.78 
SAMPLE NRM-300 SAMPLE 300-400 SAMPLE 400-508 
Bl l-901A 0.33 Bll-901A 9.77 Bl 1-901A 0.72 
Bl 1-9018 0.41 Bll-9018 0.73 811-9018 0.76 
Bl 1-901C 0.44 B1 l-901C 0.74 Bl 1-901C 0.75 
Bl l-902D 0.30 Bl 1-902D 0.71 Bl 1-902D 0.76 
Bl 1-902E 0.32 Bl 1-902E 0.72 Bl 1-902E 0.73 
Bl 1-902G 0.29 Bl 1-902G 0.68 Bl 1-902G 0.88 
B11-902H 0.31 Bl 1-902H 0.73 Bl 1-902H 0.76 
MEAN 0.34 0.73 0.75 
89 
SAMPLE KR!f-3ee SAMPLE 389-488 SAMPLE 488-588 
812-983!! 8.63 812-9830 8.93 812-9830 9.91 
812-9830 8.84 B12-983E 8.98 B12-983E 8.95 
812-983G 8.6:5 Bl2-983G 8.98 812-983G 8.91 
812-9840 8.29 812-9840 8.H 812-9840 8.62 
812-984E 8.39 B12-984E 8.88 812-984E 8.83 
812-984G 8.34 812-984G 8.83 812-984G 8.82 
812-984H 8.33 B12-984H 8.83 812-984H 8.83 
l'IEAl' 8.158 8.82 8.84 
SAMPLE NRM-400 SAMPLE 400-508 
B14-905D 0.41 814-905D 0.83 
B14-905G 0.45 814-905G 0.81 
814-906D 0.52 814-906D 0.80 
B14-902E 0.52 814-906E 0.82 
814-906G 0.53 814 906G 0.83 
MEAN 0.48 0.82 
SAMPLE NRM-388 SAMPLE 388-488 SAMPLE 408-1588 
Bt5-987D 0.24 815-9070 8.67 Btrl-907D 8.69 
Bl5-907G 0.32 B15-987G 0.70 B15-987G 0.68 
Bl3-907H 8.32 B15-907H e.68 815-907H 0.69 
B13-908A 0.80 Bl5-908A 0.84 B15-908A 0.81 
815-9088 0.83 815-9088 e.84 815-9088 0.83 
815-908C 0.83 815-908C 0.87 Bl5-908C 0.82 
MEAlf 8.56 8.76 0.75 
SAMPLE NRM-300 SAMPLE 300-400 SAMPLE 480-508 
Bl6-909A 0.81 816-909A 0.86 816-909A 0.86 
816-9098 0.84 816 9098 0.85 816-9098 0.85 
MEAI'f 0.83 0.86 e.86 
